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BRASILEIRO S A"/CO,CS,PA OR PETROBRAS/CO, CS, PA OR 
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FEED MIXING TECHNIQUE FOR 



FLUIDI ZED CATALYTIC CRACKING OF HYDROCARBON OIL/TI AND 



L43 

1 SEA SPE=ON ABB=ON PLU=ON EXPEDIENT METHOD FOR 

ALTERING THE YIELD DISTRIBUTION FROM FLUID CATALYTIC 

CRACKING UNITS/TI AND L43 
1 SEA SPE=ON ABB=ON PLU=ON MULTIPLE-ZONE FLUID CATALYTIC 

CRACKING OF MULTIPLE FEEDSTOCKS IN RISER/TI AND L43 
1 SEA SPE=ON ABB=ON PLU=ON GASOLINE OCTANE ENHANCEMENT 

IN FLUID CATALYTIC CRACKING WITH SPLIT FEED INJECTION TO 

A RISER REACTOR/TI AND L43 
5 SEA SPE=ON ABB=ON PLU=ON L44 OR L45 OR L46 OR L47 
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E H04-F02B/MC 

E E3+ALL 
4 85 8 SEA SPE=ON ABB=ON 
8 8 SEA SPE=ON ABB=ON 
3 2 SEA SPE=ON ABB=ON 
2 9 SEA SPE=ON ABB=ON 

D L55 1-17 TRI 

D L60 1-29 TRI 
1 SEA SPE=ON ABB=ON 



PLU=ON L53 AND L5 4 



PLU=ON H04-B02+OLD/MC, BI, ABEX 



PLU=ON H04-F02B+OLD/MC,BI,ABEX 

PLU=ON L53 AND L56 

PLU=ON L53 AND L5 7 

PLU=ON L5 8 AND L5 9 



PLU=ON FLUIDI ZED CATALYTIC CRACKING 
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TO GASOLINE ETC. IN FCC RISER REACTOR- GASOLINE OCTANE 
NUMBER BEING INCREASED BY DIVIDING FEED INJECTION OVER 
POINTS AT DIFFERENT HEIGHTS UP THE RISER/TI AND L55 
SEA SPE=ON ABB=ON PLU=ON CONVERTING HYDROCARBON FEED 
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E REFINING/CT 
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ABB=ON PLU=ON "RISER PIPE"+RT/CT 



ABB=ON PLU=ON PETROLEUM/ CT OR "SHALE 
TAR SAND OIL"/ CT OR L34 
FRACTION/ CT 

ABB=ON PLU=ON FCC# OR FLUID? (2A) CATALY? 

ABB=ON PLU=ON L7 4 AND L8 3 
ABB=ON PLU=ON L8 5 AND L8 4 

ABB=ON PLU=ON (FEED# OR FEEDSTOCK?) (2A) 
DUAL? OR MANY? OR SEVERAL? OR FEW# OR 
MIX### OR DIFFERENT? OR SPLIT?) 
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L90 136 SEA SPE=ON ABB=ON PLU=ON L74 AND L89 
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AB An apparatus and method for processing different feeds in a fluid 

catalytic cracking unit are disclosed which result in improved yields 
of C3, C4 and gasoline range hydrocarbons as compared to conventional 
systems. The process comprises injecting a main hydrocarbon feed into 
a catalyst-containing riser reactor through a plurality of main feed 
injectors, and injecting a light hydrocarbon feed into the riser 
reactor at a location upstream from the main feed injectors and 
downstream from a control valve such as a regenerated catalyst slide 
valve, the light feed being injected in a region having a high d. of 
catalyst particles. The light feed is injected in a dispersed way 
such the amount of feed injected corresponds to the d. of catalyst 
particles at that particular point, with greater amts. of feed being 
injected at locations having a large number of catalyst particles. 
Also, a heavy hydrocarbon feed or a heavy recycle stream from the same 
FCC unit can be injected at the same elevation as the main feed 
injectors but through sep. injectors. 
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Fluid catalytic cracking of mixed hydrocarbon feedstocks, including 
heavy petroleum fractions (i.e., gas oils, coker gas oils, 
distillation residues, etc.), is carried out in a riser reactor in the 
absence of added hydrogen, such that two feedstocks, one of which is 
less reactive to cracking than the other, are fed at different levels 
into the riser reactor such that the production of light fractions 



(especially LPG) is maximized. Feed B, the less reactive of the 
feedstocks (e.g., characterized by a higher coke production and a 
higher contaminant content), is fed at 5-50 weight% of the total 
feedstock at >1 locations 10-80% of the riser height above the 
injection point of feed A. Feed A (the more reactive feed) is 
typically a heavy gas oil; feed B is a retorted shale oil or a 
fraction typically produced from pyrolysis or delayed coking of a 
heavy petroleum fraction (especially a distillation residue) . Typical 
catalysts include Y zeolites and ZSM-5 zeolites. 
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Gas-solid two-phase flow and the improvement in 
the feedstock injection-mixing zone of FCC riser 
Fan, Yi-ping; Cai, Fei-peng; Shi, Ming-xian; Xu, 
Chun-ming 

State Key Laboratory of Heavy Oil, University of 
Petroleum, Beijing, 102249, Peop. Rep. China 
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20(5), 13-19 

CODEN: SXSHEY; ISSN: 1001-8719 
PUBLISHER: Shiyou Xuebao, Shiyou Jiagong Bianjibu 

DOCUMENT TYPE: Journal 
LANGUAGE: Chinese 

AB The cold-model expts. demonstrated two disadvantages of the 

traditional structure of feedstock injection-mixing zone in FCC riser, 
namely the particle phase backmixing and the non-uniformity of 
catalyst concentration in reactor catalyst-oil mixed phase. The 
principle was to utilize and to control the jet secondary flow to 
improve the design of feedstock injection-mixing structure. Two new 
types of feedstock injection-mixing structures are proposed, whose 
advantages are seen clearly by introducing three parameters: the 
uniformity index of the radial local d. distribution ( r| ) , the relative 
backmixing ratio of the particle phase (<|)), and the catalyst/oil 
concentration ratio (r|i /CEi ) . 
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A multistage atomization of a fluid catalytic cracking feedstocks 
through a feed nozzle involves a number of mixing zones, each 
associated with mixing of an atomizing fluid. Atomization is carried 
out by: (1) contacting the feed with a first atomization fluid in a 
first mixing zone, (2) passing the mixture in a second mixing zone, 
(3) contacting the mixture from step (2) with a second atomizing fluid 
selected from steam, light hydrocarbon gases, and inert gases, and (4) 
injecting the atomized fluid through a feed nozzle. Suitable cracking 
feedstocks include heavy and reduced crude petroleum, atmospheric and 
vacuum distillation residues, pitch, asphalt, bitumen, tar-sand oils, 
shale oils, and coal liqs. In addition to the possible components of 
the second atomizing fluid, the first atomizing fluid can also be 
subcooled water. The first and second atomizing fluids can be sparged 
externally and/or internally into the first and second mixing zones, 
resp . 
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The invention is directed to a fluid catalytic cracking process 
conducted in a fluid catalytic cracking unit (FCCU) comprising one or 
more risers, each of the risers having a plurality of injection 
nozzles therein and at least one reaction zone therein comprising the 
steps of spatially nonuniformly injecting a plurality of feeds wherein 
the plurality of feeds comprises at least one feed (a) and at least 
another feed (P), wherein the feeds (a) and (P) : (a) differ in 
Conradson Carbon Residue by .gtorsim.2 weight% points; or (b) differ 
in hydrogen content by .gtorsim.0.2 weight%; or (c) differ in API 
gravities by .gtorsim.2 points; or (d) differ in nitrogen content by 
.gtorsim.50 ppm; or (e) differ in carbon-to-hydrogen ratio by 
. gtorsim. 0 . 3 ; or (f) differ in mean b.p. by . gtorsim. 200°F; and 
wherein the spatially nonuniform injection is accomplished by (i) 
simultaneously injecting into a single reaction zone of a single riser 
the feed (a) from at least one injection nozzle of the riser and the 
feed (P) from the remaining nozzles of the riser; (ii) simultaneously 
injecting the feed (a) into at least one of the reaction zones of the 
riser of the FCCU and the feed (P) into another of the reaction zones 
of the riser of the FCCU; or (iii) simultaneously injecting the feed 
(a) into at least one riser of the FCCU and the feed (P) into a second 
riser of the FCCU. Wherein when the spatially nonuniform injection is 
accomplished by (iii), the feeds are substantially non-paraf f inic 
feeds . 
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Split feed injection fluid catalytic cracking 
process 
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A fluid catalytic cracking unit equipped with multiple feed injection 
points along the length of the riser is operated such that portions of 
the same fresh feed are charged to different feed injection points. 
Preferably, the hydrocarbon fresh feed can be split into two or more 
non-distinct fractions, with one fraction charged to the bottom 
injection point along the length of the riser reactor, and the 
remaining fractions charged to injection points progressively higher 
up along the length of the riser reactor with the temperature of the 
upper injection feed fractions being different from that of the lowest 
injection point fraction prior to entry into the FCC riser reactor. 
Hydrocarbon products from the cracking process can be recycled to one 
or more of the various injection points along the length of the riser. 
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AB The conventional wye (where the clean regenerated catalyst returns 
from the regenerator to contact the feed as it enters the riser) is 
replaced with >2 wyes, all connected between the regenerator outlet 
and inlet to a common short cracking riser. Each wye has a sep. 
injector which can inject, e.g., diesel oil, so that neat (unmixed) 
diesel contacts clean catalyst and mixture rises up a small riser 
before entering a short main riser where the largely cracked mixture 
is mixed with similar cat-vacuum bottoms, etc., mixts. from the other 
wyes. Most cracking occurs before entering the common riser so the 
effect is similar to a riser cracker operating on a single unmixed 
feed . 
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AB Fluid catalytic cracking of 

multiple hydrocarbon feedstocks in the presence of large-pore zeolite 
Y or ultrastable Y is carried out by multizone reaction comprising (1) 
contacting a 1st feedstock in one zone with a spent catalyst, (2) 
contacting the 2nd feedstock in a 2nd zone with regenerated catalyst, 
and (3) introducing the product from the 1st zone into the 2nd zone. 
The 1st reaction zone temperature is 700-1000°F, and that of the 2nd 
zone is 950-1200°F. Suitable feedstocks for the 1st feedstocks (which 
are lighter than the 2nd zone feedstocks) include fuel gas, LPG, and 
heavy-to-medium naphtha, in contrast to the 2nd zone feedstocks, which 
can be gas oils, hydrotreated gas oils, topped crudes, deasphalted 
oils, hydrocracked residues, shale oil, etc. 
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A fluid catalytic: cracking unit equipped with multiple feed injection 
point along the length of the riser is operated such that all of the 
fresh feed is charged to one of different feed injection points, 
depending on the ratio of light distillate (gasoline) to middle 
distillate (light catalytic gas oil) that is desired in the product 
slate. When all of the fresh feed is charged to one of the upper 
injection points in the riser in order to increase middle distillate 
yield, the unconverted slurry oil can be recycled to a location below 
the injection point of the fresh feed so as to increase conversion to 
middle distillate while lowering the activity of the catalyst (via 
coke deposition) for single pass conversion of the fresh feed. Steam 
in excess of levels typically employed for dispersion is used at the 
bottom of the riser to lift the regenerated catalyst up to the feed 
injection points. 
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OTHER SOURCE(S): CASREACT 113:100675 

AB A fluidized catalytic cracking process operates with multiple feed 

injection points to a riser reactor with several enlarged regions. An 
eutriable catalyst mixture is used, comprising a conventionally sized 
cracking catalyst and a faster settling, shape-selective additive 
cracking catalyst. Straight run naphtha and a light, H2-rich 
aliphatic stream are added to the base of a riser reactor. A resid 
feed is added higher up in the riser, with a gas oil and recycled 
heavy cycle oil and naphtha streams added even in higher up in the 
riser. The riser has an elutriating phase, and an elutriating upper 
portion, which increase residence time of the shape-selective zeolite 
additive relative to the conventionally sized cracking catalyst. 
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AB A process for the conversion of unsegregated hydrocarbon feed in an 

FCC riser reactor using zeolitic catalyst comprises (a) splitting the 
feed and injecting at >1 positions along the length of the riser, 
where 60-75 volume% of the feed is injected to the lowest injection 
position, and the distance between the lowest injection position and 
the next highest injection position comprises >20% of the total length 
of the riser, (b) selecting the number of feed splits and positions 
along the riser length to the minimize the octane number of the 
gasoline, (c) recycling regenerated catalyst into the bottom of the 
riser, and (d) lifting the regenerated catalyst up the FCC riser to 
the injection position of the feed with a flow of catalytically inert 
gas . 
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AB Hydrocarbon-containing petroleum refinery liquid sludge in the form of 
an oil-in-water emulsion is disposed of by mixing with a hydrocarbon 
oil to invert the emulsion, and then mixing the water-in-oil emulsion 
with a feedstock for a fluid catalytic cracking reactor. 
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A process for cracking a hydrocarbon feed (e.g., gas oil) to produce 
high-octane gasoline in a fluidi zed-bed catalytic riser reactor 
comprises (1) splitting the hydrocarbon feed and injecting at >1 
positions along a length of the riser reactor, (2) selecting the 
number of feed splits and selecting the positions along the length of 
the riser reactor to maximize the octane number of the gasoline, (3) 
recycling regenerated catalysts to the bottom of the riser reactor, 
and (4) lifting the regenerated catalyst up the riser reactor to the 
injection position of the hydrocarbon feed with a flow of 
catalytically inert gas (preferably steam or recycled absorber gas) . 
A gas oil was cracked over a conventional rare earth-exchanged Y 
zeolite catalyst in the riser reactor in which 25 volume% of the feed 
is fed to bottom injector and 75 volume% of the feed is fed to the 



upper injector. Up to 78.7 volume% of the feedstock was converted and 
the product gasoline had a research octane number of 95.2. 
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AB A mixing process for fluidized catalytic cracking comprises injecting 
continuously a petroleum feedstock (at 150-379°) with a 1st low- 
activity catalyst (e.g., at <600°) to the riser bottom to vaporize a 
major amount of the feedstock without substantial cracking (e.g., at 
<425°), followed by mixing with a 2nd hot active catalyst (at 650- 
725°) downstream of the 1st mixing zone to crack the vaporized oil at 
480-535°. The total catalyst-feedstock weight ratio when using 2 
regenerators is 8-14:1. Thus, a gas oil was heated to 250-425°, mixed 
with less active catalyst (at 595°) at 8.7:1 (weight ratio) catalyst- 
oil to vaporize 90% of the oil; this mixture was then mixed with 4 
weight parts regenerated catalyst (at 750°) to crack the vaporized oil 
to the products. This process resulted in less overcracking and an 
improved product distribution. 
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AB In a fluid cracking process, vaporization of oil feed is optimized 

prior to catalytic cracking. A draft tube mixer placed in the lower 
reactor riser splits the hot regenerated catalyst into 2 portions to 
improve the mixing of catalyst and oil. The feed comprises a 
petroleum fraction-heated to 105-390°. The hot regenerated catalyst 
is passed from the regenerator at . apprx. 640-730° and the mixt of 
vaporized feed and the 1st catalyst portion contacts the 2nd catalyst 
portion at . ltorsim. 560° . The process can be used to optimize 
gasoline yield. 

IC ICM C10G0035-14 

INCL 208113000 

CC 51-6 (Fossil Fuels, Derivatives, and Related Products) 
RETABLE 

Referenced Author | Year | VOL [ PG 
Referenced 



| Referenced Work 



I 





(RAU) 


| (RPY) | (RVL) | (RPG) | 
=====+=====+=====+======+=== 


(RWK) 


I File 
====+========= 


Anon 




1 1 1 IUS 


2606097 A 


| HCAPLUS 


Anon 




1 1 1 1 us 


2885272 A 


| HCAPLUS 


Anon 




1 1 1 I us 


3152065 A 


1 


Anon 




1 1 1 IUS 


3523703 A 


1 


Anon 




1 1 1 IUS 


3754993 A 


| HCAPLUS 


Anon 




1 1 1 IUS 


3826739 A 


I HCAPLUS 


Anon 




1 1 1 IUS 


4141794 A 


| HCAPLUS 


Anon 




1 1 1 IUS 


4230668 A 


1 


Anon 




1 1 1 IUS 


4417974 A 


| HCAPLUS 


Anon 




1 1 1 IUS 


4427537 A 


| HCAPLUS 


Anon 




1 1 1 IUS 


4523987 A 


| HCAPLUS 



OS. CITING REF COUNT: 



THERE ARE 7 CAPLU3 RECORDS THAT CITE THIS 
RECORD (7 CITINGS) 



L79 ANSWER 16 OF 16 HCAPLUS COPYRIGHT 2009 ACS on STN 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
ORIGINAL REFERENCE NO.: 
TITLE: 

INVENTOR (S) : 
PATENT ASSIGNEE (S) : 
SOURCE: 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



1982:38224 HCAPLUS Full-text 

96:38224 

96:6305a, 6308a 

Apparatus for the catalytic cracking of 
hydrocarbons 

Ford, William D . ; Clark, Michael J. 

Standard Oil Co., USA 

U.S., 1 0 pp . 

CODEN: USXXAM 

Patent 

English 



PATENT NO. 



APPLICATION NO. 



US 4297203 



A 19811027 US 1980-139894 



198004 
14 



PRIORITY APPLN. INFO. 



US 1980-139894 



198004 
14 



IC 
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UPAB: 20060120 

NOVELTY - The fluidized catalytic cracking (FCC) feed is mixed 
with a primary atomizing fluid in a primary mixing zone (110). The 
mixture is passed to a secondary mixing zone (120) where a secondary 
atomizing fluid selected from steam, light iv, ras, inert gas 

and their combinations is mixed with the input mixture and the 
resulting mixture is sent to a feed nozzle (200). 

USE - For atomizing flaidlsed catalytic cracking (FCC) feed, 
such as heavy and reduced petrol aura crude oil, petroleum atmospheric 
distillation, petroleum vacuum distillation in petroleum refining 
industry and also pitch, asphalt, bitumen, tar sand oil, shale oil and 
liquid products derived from coal liquefaction process. 

ADVANTAGE - Since more atomizing fluid is injected at high 
velocity into the mixture in subsequent mixing zone, the kinetic 
energy of the mixture increases and its homogeneity increases, thus 
causing the liquid ligaments to form as the liquid feed is ejected 
through the nozzle. The increasing kinetic energy and the effective 
conversion of kinetic energy to surface tension energy improves 
atomization quality by creation of smaller mean liquid droplet 
diameters . 



DESCRIPTION OF DRAWINGS - The figure shows the structure of FCC 
atomizing apparatus. 

Primary mixing zone (110) 
Secondary mixing zone (120) 
Feed nozzle (200) 
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output of riser reactor into a large dia. separator 
ser reactor including internal portion (68) within 
1 extending from lower portion of vessel to upper 



portion and external portion (18) not enclosed by separator vessel and 
generally internal portion of riser reactor; (d) means for separating 

5xi vapours from spent catalyst in separator vessel; (e) 
stripper for recovering residual hydrocarbon vapours from spent 
catalyst passing from separator vessel to catalyst regenerator for 
recycling regenerated catalyst to riser reactor; and (f) unit (58) 
within separator vessel for recovering cr )ours for 

transfer to overy means (60) for recovery of 

is that hydrocarbon feed 
(22a, 24a) is located within internal portion of riser reactor and feed 
line enters riser reactor at external portion extending to internal 
portion above external portion. Nozzle (22,24) is connected to feed 
line above external portion of riser reactor for injecting hydrocarbon 
feed into riser reactor. One or more i-o' teed(s) on external 

portion of riser inject feed into riser reactor below internal portion 
of riser. 

USE - Pluidised catalytic cracking of hydrocarbons which feeds 
hydro-carbonaceous materials to a cracking appts. by split injection. 

ADVANTAGE - Split feed design in a FCC unit permits split 
feeding in internal riser reactor without undue expense and which can 
easily be retrofitted to existing FCC units containing internal riser 
reactors . 



DOCUMENTATION ABSTRACT: 
US5540893 

Appts. for fluidised catalytic 
cracking of hydrocarbons , includes: 

(a) riser reactor (12) and means for circulating heated mixture 
of catalytic particles; 

(b) hydro-carbonaceous material for catalytic reaction of 
material in the riser reactor; 

(c) means (28) for discharging output of riser reactor into a 
large dia. separator vessel (26), riser reactor including internal 
portion (68) within separator vessel extending from lower portion 
of vessel to upper portion and external portion (18) not enclosed 
by separator vessel and generally internal portion of riser 
reactor; 

(d) means for separating hydrocarbon vapours from spent 
catalyst in separator vessel; 

(e) stripper for recovering resi 

vapours from spent catalyst passing from separator vessel to 
catalyst regenerator for recycling regenerated catalyst to riser 
reactor; and 

(f) unit (58) within separator vessel for recovering cracked 
hydrocarbon q urs for transfer to hydrocarbon 

recovery means (60) for recovery of hydrocarbon 
components . 

The improvement is that b>n feed (22a, 24a) 

is located within internal portion of riser reactor and feed line 
enters riser reactor at external portion extending to internal 
portion above external portion. Nozzle (22,24) is connected to feed 
line above external portion of riser reactor for injecting 
: 3< N n feed into riser reactor. One or more 



, N n feed(s) on external portion of riser inject 
feed into riser reactor below internal portion of riser. 
USE 

Fivsidised catalytic cracking of 

hich feeds hydro-carbonaceous materials to a 
cracking appts. by split injection. 
ADVANTAGE 

Split feed design in a FCC unit permits 
split feeding in internal riser reactor without undue expense and 
which can easily be retrofitted to existing FCC units containing 
internal riser reactors. 

PREFERRED APPARATUS 

First i?; bos feed injects first feed into 

internal portion, and second hydrocarbon feed injects 
second feed into external portion. 

Nozzle is about 12 ins. below riser reactor discharge to 
about 12 ins. above end of external section. Feed pipe is spaced 
from about 0 to about 2 inches from inner wall of riser reactor. 
Inner wall of riser reactor and outer surface of feed line are 
coated with abrasion resistance cpd. 

Appts. includes means for securing first feed line adjacent 
inner wall of riser reactor, and abrasion resistant coating placed 
over first feed line and inner wall of reactor. First and second 
hydrocarbon feeds each includes a nozzle, nozzle of first 
within the last 10%, 40% or 60% of the length of internal portion 
of riser reactor adjacent discharging means. (RBH) 
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Process for converting hydrocarbon feed in an FCC riser reactor 
comprises: (a) splitting the feed and injecting at more than one 
position along a length of the riser; (b) selecting the number of feed 
splits and the positions along the length of the riser to maximise the 
octane number of the gasoline; (c) recycling regenerated catalyst into 
the bottom of the riser; and (d) lifting the regenerated catalyst up 
the riser to the injection position of the hydrocarbon oil feed with a 
flow of catalytically inert gas. Pref. the various parts of the feed 
injected have identical compsn. 

ADVANTAGE - Increased octane number is provided, without the 
disadvantages of other methods of achieving this, e.g. of segregating 
the feed into fractions of different compsn. E.g. by v \ : t\g the 
feed 60/40 between bottom and upper injector instead of 100/0, MON 
clear was increased from 79.5 to 80.7 and RON clear from 90.8 to 93.3 



(though 5C-430 deg.F gasoline yield was reduced from 52.6 to 51.5 

volume%) . 
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ABSTRACT: 

A method is described for hydroprocessing Fischer-Tropsch products. The 
method in particular relates to an integrated method for producing liquid 
fuels from a hydrocarbon stream provided by Fischer-Tropsch synthesis. 
The method involves separating the Fischer-Tropsch products into a light 
fraction and a heavy fraction. The heavy fraction is subjected to 
hydrocracking conditions, preferably through multiple catalyst beds, to 
reduce the chain length. The products of the hydrocracking reaction 
following the last catalyst bed, optionally after a hydroisomerization 
step, are combined with the light fraction. The combined fractions are 
hydrotreated, and, optionally, hydroisomerized . The hydrotreatment 
conditions hydrogenate double bonds, reduce oxygenates to paraffins, and 
desulfurize and denitrify the products. Hydroisomerization converts at 
least a portion of the linear paraffins into isoparaf f ins . 
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